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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.1 14. Applicant's submission filed on January 13, 201 1 has been entered. 

Status of Claims 

2. Claims 1, 3-15, 17, 18 and 21-24 are pending. 

3. Claims 2, 16, 19 and 20 are canceled. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claims 1, 12-14, 17 and 21-24 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 



Application/Control Number: 10/573,462 Page 3 

Art Unit: 1725 

Claims 1, 12-14 and 17 recite a discharge circuit/means for balancing printed on one of 
the positive-electrode layer, the negative-electrode layer and electrolyte layer; and a second pair 
of conductive bodies, wherein one of the second pair of conductive bodies is in an adjacent layer 
to the discharge circuit/means for balancing and another of the second pair is in another adjacent 
layer to the discharge circuit/means for balancing. The original disclosure does not support these 
claim limitations when the claims are considered as a whole. The original disclosure supports a 
discharge circuit/means for balancing printed on one of the positive-electrode layer, the negative- 
electrode layer and electrolyte layer and one of the second pair of conductive bodies is in an 
adjacent layer to the discharge circuit/means for balancing (Fig. 2, [0041]-[0049]). The original 
disclosure does not support another of the second pair is in another adjacent layer to the 
discharge circuit/means for balancing. For a discharge circuit/means for balancing printed on one 
of the positive-electrode layer or the negative-electrode layer, the adjacent layers are the 
electrolyte layer and the collector. The one of the second pair of conductive bodies or the another 
of the second pair of conductive bodies in an/another adjacent layer to the discharge 
circuit/means for balancing would be in the collector. There is no support for the conductive 
bodies in the collector. The collector is described as being printed on the whole of the surface of 
another layer (Fig. 2, [0044]). Therefore, the original disclosure does not support a discharge 
circuit/means for balancing printed on one of the positive-electrode layer, the negative-electrode 
layer and electrolyte layer; and a second pair of conductive bodies, wherein one of the second 
pair of conductive bodies is in an adjacent layer to the discharge circuit/means for balancing and 
another of the second pair is in another adjacent layer to the discharge circuit/means for 
balancing 
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Claims 12 and 21-24 recite "a conductive sealing material printed on an outermost 
periphery of each of the positive-electrode layer, the negative-electrode layer and electrolyte 
layer." This limitation is not supported by the original disclosure. The original disclosure 
supports an insulant (206, Fig. 2, [0040]-[0046]) or a nonconductive sealing agent (502, Figs. 11 
and 12, [0059]-[0060]). The original disclosure supports a conductive sealing agent printed on 
the periphery of luminous elements (501, Figs. 11 and 12, [0059]-[0060]). Therefore, the original 
disclosure does not support "a conductive sealing material printed on an outermost periphery of 
each of the positive-electrode layer, the negative-electrode layer and electrolyte layer." 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claims 1, 13, 14 and 17 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the limitation "the layers" in lines 18-19. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim 13 recites the limitation "the layers" in lines 18-19. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 14 recites the limitation "the layers" in lines 20-21. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 13 recites the limitation "the layers" in line 18. There is insufficient antecedent 
basis for this limitation in the claim. 
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Claim 17 recites the limitation "the layers" in line 18. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

8. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

9. Claims 1, 3, 5, 11-15, 17 and 21-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nagayama et al. (U.S. 2005/0208347 Al). 

Regarding claim 1, Nagayama et al. discloses a bipolar battery cell (10) comprising: 
• a plurality of electric cells (20), each electric cell comprising: 
o a bipolar electrodes (30), including 
o a collector (22) having 

■ a positive-electrode layer (28) on one surface and 

■ a negative-electrode layer (26) on an opposing surface (Fig. 3, 
[0034]); 

o an electrolyte layer (27) that exchange ions between the positive-electrode 
layer (28) and the negative electrode layer (26, Fig. 4); 

o a discharge circuit (32 and 33) printed in one of the positive-electrode 
layer (28), the negative-electrode layer (26) and electrolyte layer (27) 
within each electric cell (40, Fig. 4) 
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o the discharge circuit (32 and 33) configured within each bipolar electrode 
(30) to electrically balance charged conditions ([0037]-[0039]) of adjacent 
electric cells (40); 

o a first pair of conductive bodies (34) located in the one of the positive- 
electrode layer (28), the negative-electrode layer (26) and electrolyte layer 
(27) having the discharge circuit (32 and 33, Fig. 4), 

o wherein one of the first pair (34) is in contact with one side of the 

discharge circuit (32 and 33, Fig. 4) and another of the first pair (34) is in 
contact with an opposing side of the discharge circuit (32 and 34, Fig. 4); 
and 

o a second pair of conductive bodies (34), 

o wherein one of the second pair of conductive bodies (34) is in an adjacent 

layer to the discharge circuit (32 and 33, Fig. 4) and 
o another one of the second pair (34) is in another adjacent layer to the 

discharge circuit (32 and 33, Fig. 4) such that 
o each pair of the second pair of conductive bodies (34) is vertically aligned 
with a different one of the first pair of conductive bodies (34) when the 
layers are stacked (Fig. 4). 
Regarding claim 3, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 

• a contact area between the discharge circuit (32 and 33) and the electric cell 
within which the discharge circuit is located (30) that is more than 0.06 mm 2 per 
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battery capacity of the bipolar battery of 1 Ah (see 0.2 cm x 0.1 cm, [0097]; 202 
mAh, [0104]; 1000 mm 2 /Ah). 
Regarding claim 5, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 

• wherein the discharge circuit (32 and 33) includes a zener diode layer (32). 
Regarding claim 11, Nagayama et al. discloses all claim limitations set forth above and 

further discloses a bipolar battery cell: 

• further comprising a sheathing material (16) that covers and seals the bipolar 
electrodes (30), the electrolyte layers (27), and the discharge circuit (32 and 33, 
Fig. 2). 

Regarding claim 12, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 

• further comprising a conductive sealing material (36, [0036]) printed on an 
outermost periphery of each of the positive-electrode layer (28), the negative- 
electrode layer (26) and electrolyte layer (27). 

Regarding claim 13, Nagayama et al. discloses an assembled battery (70) comprising: 

• a plurality of bipolar battery cells (10, Fig. 15C), 

• wherein each bipolar battery cell (10) comprises: 

o a plurality of electric cells (20) each electric cell comprising: 
o a laminated bipolar electrodes (30) including 
■ a collector (22) having 

• a positive-electrode layer (28) on one surface and 
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• a negative-electrode layer (26) on an opposing surface (Fig. 
3, [0034]); 

o a electrolyte layer (27) that exchange ions between the positive-electrode 
layer (28) and the negative electrode layer (26, Fig. 4); 

o a discharge circuit (32 and 33) printed on one or more of the positive- 
electrode layer (28), the negative-electrode layer (26) and electrolyte layer 
(27, Fig. 4) that electrically balances charged conditions ([0037]-[0039]) 
of adjacent bipolar electrodes (30); 

o a first pair of conductive bodies (34) located in the one of the positive- 
electrode layer (28), the negative-electrode layer (26) and electrolyte layer 
(27) having the discharge circuit (32 and 33, Fig. 4), 

o wherein one of the first pair (34) is in contact with one side of the 

discharge circuit (32 and 33, Fig. 4) and another of the first pair (34) is in 
contact with an opposing side of the discharge circuit (32 and 34, Fig. 4); 
and 

o a second pair of conductive bodies (34), 

o wherein one of the second pair of conductive bodies (34) is in an adjacent 

layer to the discharge circuit (32 and 33, Fig. 4) and 
o another one of the second pair (34) is in another adjacent layer to the 

discharge circuit (32 and 33, Fig. 4) such that 
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o each pair of the second pair of conductive bodies (34) is vertically aligned 
with a different one of the first pair of conductive bodies (34) when the 
layers are stacked (Fig. 4). 
Regarding claim 14, Nagayama et al. discloses a vehicle (80) comprising: 

• a controller (see control circuit, [0083]); and 

• an assembled bipolar batteiy (70) comprising 

o a plurality of bipolar battery cells (10), wherein each bipolar battery cell 
(10) comprises: 

■ a plurality of electric cells (20), each electric cell (20) comprising 

• a bipolar electrode (30) including 

• a collector (22) having 

o a positive-electrode layer (28) on one surface and 
o a negative-electrode layer (26) on an opposing 
surface (Fig. 3, [0034]); 

• an electrolyte layer (27) that exchange ions between the 
positive-electrode layer (28) and the negative electrode 
layer (26, Fig. 4); 

• a discharge circuit (32 and 33) printed on one or more of 
the positive-electrode layer (28), the negative electrode 
layer (26) and electrolyte layer (27) that electrically 
balances charged conditions ([0037]-[0039]) of adjacent 
bipolar electrodes (30) 
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o a first pair of conductive bodies (34) located in the one of the positive- 
electrode layer (28), the negative -electrode layer (26) and electrolyte layer 
(27) having the discharge circuit (32 and 33, Fig. 4), 

o wherein one of the first pair (34) is in contact with one side of the 

discharge circuit (32 and 33, Fig. 4) and another of the first pair (34) is in 
contact with an opposing side of the discharge circuit (32 and 34, Fig. 4); 
and 

o a second pair of conductive bodies (34), 

o wherein one of the second pair of conductive bodies (34) is in an adjacent 

layer to the discharge circuit (32 and 33, Fig. 4) and 
o another one of the second pair (34) is in another adjacent layer to the 

discharge circuit (32 and 33, Fig. 4) such that 
o each pair of the second pair of conductive bodies (34) is vertically aligned 
with a different one of the first pair of conductive bodies (34) when the 
layers are stacked (Fig. 4). 
Regarding claim 15, Nagayama et al. discloses a method of forming a bipolar battery cell 
(10) each bipolar battery cell (10) comprising a plurality of electric cells (20) comprising: 
• stacking a collector (22) having 

o positive-electrode layer (28) on one surface of the collector and 
o a negative-electrode layer (26) on an opposing surface (Fig. 3, [0034]) of 
the collector; 
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• with an electrolyte layer (27) that exchange ions between the positive-electrode 
layer (28) and the negative-electrode layer (26, Fig. 4), 

• the electrolyte layer (27) having a discharge circuit (32 and 33) therein, 

• wherein the discharge circuit electrically balances charged conditions ([0037]- 
[0039]) of adjacent bipolar electrodes (30) to form each electric cell (20) of the 
plurality of electric cells (10); and 

• a conductive body (34) on one surface of the collector (22B) and 

• another conductive body (34) on an opposing surface of the collector (22B); 

• wherein the discharge circuit (32 and 33) is contacted on opposing sides with 
additional conductive bodies (34) in the electrolyte layer (27); and 

• wherein stacking the collector (22B) with the positive-electrode layer (28) and 
negative-electrode layer (26) with the electrolyte layer (27) occurs such that each 
of the conductive bodies (34) in the electrolyte layer aligns with a different 
conductive body (34) in adjacent layers (Fig. 4). 

Regarding claim 17, Nagayama et al. discloses a bipolar battery cell (10) comprising: 

• a plurality of electric cells (20), each electric cell (20) comprising: 

o a bipolar electrode (30) including 
■ a collector (22) having 

• a positive-electrode layer (28) on one surface and 

• a negative-electrode layer (26) on an opposing surface (Fig. 
3, [0034]); 
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o a means for exchanging ions (27) between the positive-electrode layer (28) 

and the negative-electrode layer (26, Fig. 4); and 
o a means for balancing the bipolar battery cell (32 and 33) by electrically 

balances charged conditions ([0037]-[0039]) of adjacent bipolar electrodes 

(30), 

o the means for balancing (32 and 33) located on one of the positive- 
electrode layer (28), the negative-electrode layer (26) and electrolyte layer 
(27, Fig. 4) 

o a first pair of conductive bodies (34) located in the one of the positive- 
electrode layer (28), the negative-electrode layer (26) and electrolyte layer 
(27) having the discharge circuit (32 and 33, Fig. 4), 

o wherein one of the first pair (34) is in contact with one side of the 

discharge circuit (32 and 33, Fig. 4) and another of the first pair (34) is in 
contact with an opposing side of the discharge circuit (32 and 34, Fig. 4); 
and 

o a second pair of conductive bodies (34), 

o wherein one of the second pair of conductive bodies (34) is in an adjacent 

layer to the discharge circuit (32 and 33, Fig. 4) and 
o another one of the second pair (34) is in another adjacent layer to the 

discharge circuit (32 and 33, Fig. 4) such that 
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o each pair of the second pair of conductive bodies (34) is vertically aligned 
with a different one of the first pair of conductive bodies (34) when the 
layers are stacked (Fig. 4). 
Regarding claim 21, modified Nagayama et al. discloses all claim limitations set forth 
above and further discloses an assembled batteiy: 

• wherein the laminated bipolar electrode further includes a conductive sealing 
material (36, [0036]) printed on an outermost periphery of each of the positive- 
electrode layer (28), the negative-electrode layer (26) and electrolyte layer (27). 

Regarding claim 22, modified Nagayama et al. discloses all claim limitations set forth 
above and further discloses a vehicle: 

• wherein each electric cell further comprises a conductive sealing material (36, 
[0036]) printed on an outermost periphery of each of the positive-electrode layer 
(28), the negative-electrode layer (26) and electrolyte layer (27). 

Regarding claim 23, modified Nagayama et al. discloses all claim limitations set forth 
above and further discloses a method: 

• providing a conductive sealing material (36, [0036]) on an outermost periphery of 
each of the positive-electrode layer (28), the negative-electrode layer (26) and 
electrolyte layer (27) prior to stacking. 

Regarding claim 24, modified Nagayama et al. discloses all claim limitations set forth 
above and further discloses a method: 
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• wherein each electric cell further comprises a conductive sealing material (36, 
[0036]) printed on an outermost periphery of each of the positive-electrode layer 
(28), the negative-electrode layer (26) and electrolyte layer (27). 

10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nagayama et al. 
(U.S. 2005/0208347 Al) as applied to claim 1 above, and further in view of Einthoven et al. 
(U.S. 2003/0205775 Al). 

Regarding claim 4, Nagayama et al. discloses all claim limitations set forth above and 
further discloses a bipolar battery cell: 

• wherein a threshold of a discharge voltage in the discharge circuit is set between 
3.6 V-4.1 V (see 4 V, [0039]), and 

Nagayama et al. does not explicitly disclose: 

• wherein a doping concentration is set between 10 17 -10 18 cm" 3 , and 

• the thickness of a depletion layer is set between 0.1 |jm-1.0 [im so as to set a 
breakdown voltage of a PN-junction of the discharge circuit the same as to the 
threshold. 

Einthoven et al. discloses a voltage suppression device (abstract) with a doping 
concentration 10 17 -10 18 cm" 3 (see 2 x 10 17 -2 x 10 18 cm" 3 , [0051]) and the thickness of a depletion 
layer is set between 0.1 um-1.0 urn (see 0.2 urn, [0035]) to control the breakdown voltage of the 
device [0048]. Nagayama et al. and Einthoven et al. are analogous art because they are directed 
to voltage suppression devices (solid state semiconductor). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to make the bipolar battery 
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cell of Nagayama et al. using the voltage suppression device of Einthoven to control the 
breakdown voltage. 



11. Claims 6-10 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nagayama et al. (U.S. 2005/0208347 Al) as applied to claims 1 above, and further in view of 
Horie et al. (U.S. 2001/0019794 Al). 

Regarding claims 6-10 and 18, Nagayama et al. discloses all claim limitations set forth 
above and further discloses a bipolar battery cell: 

• further comprising a sheathing material ( 1 6) that covers and seals the bipolar 
electrodes (30), the electrolyte layers (27) and the discharge circuit (32 and 33, 
Fig. 2) 

• wherein the discharge circuit (32 and 33) comprises a voltage balancing circuit 
(32 and 33, [0037]-[0039]). 

Nagayama et al. does not explicitly disclose: 

• wherein the discharge circuit includes a luminescent device. 

• further comprising a light guiding device arranged between the luminescent 
device and an end of the battery cell. 

• further comprising a light sensor that responds to light emitted from the relevant 
luminescent device. 

• wherein the discharge circuit includes a constant current circuit. 

• further comprising a sheathing material that covers and seals the light sensor. 
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Horie et al. discloses a bipolar battery cell (see cell group of a battery, abstract) wherein 
the discharge circuit (1) includes a luminescent device (see luminescent element, Fig. 1); further 
comprising a light guiding device (12) arranged between the luminescent device (1 1) and an end 
of the battery cell (Fig. 8); further comprising a light sensor (4) that responds to light emitted 
from the relevant luminescent device (11, [0065]); wherein the discharge circuit (1) includes a 
constant current circuit (20, Fig. 9A); wherein the discharge circuit (1) includes a constant 
current circuit (20, Fig. 9A); and wherein the discharge circuit comprises an abnormal voltage 
detecting circuit (4 and 12) to sense the voltage of the battery cells without the need of complex 
circuitiy and reduce the current consumption of the discharge circuit [0010] to increase the 
energy density and efficiency of the battery. Nagayama et al. and Horie et al. are analogous art 
because they are directed to bipolar battery cell assemblies. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to make the bipolar battery 
cell of Nagayama et al. with the luminescent device, light guiding device and light sensor of 
Horie et al. to sense the voltage of the battery cells without the need of complex circuitry and 
reduce the current consumption of the discharge circuit to increase the energy density and 
efficiency of the battery. 



Response to Arguments 

12. Applicant's arguments filed January 13, 201 1 have been fully considered but they are not 
persuasive. 

Regarding applicants' argument that Nagayama et al. fails to disclose a first pair of 
conductive bodies located in the one of the positive-electrode layer, the negative-electrode layer 
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and electrolyte layer having the discharge circuit, wherein one of the first pair is in contact with 
one side of the discharge circuit and another of the first pair is in contact with an opposing side 
of the discharge circuit; and a second pair of conductive bodies, wherein one of the second pair 
of conductive bodies is in an adjacent layer to the discharge circuit and another one of the second 
pair is in another adjacent layer to the discharge circuit that each pair of the second pair of 
conductive bodies is vertically aligned with a different one of the first pair of conductive bodies 
when the layers are stacked. Nagayama et al. discloses a first pair of conductive bodies (34) 
located in the one of the positive-electrode layer (28), the negative-electrode layer (26) and 
electrolyte layer (27) having the discharge circuit (32 and 33, Fig. 4), wherein one of the first 
pair (34) is in contact with one side of the discharge circuit (32 and 33, Fig. 4) and another of the 
first pair (34) is in contact with an opposing side of the discharge circuit (32 and 34, Fig. 4); and 
a second pair of conductive bodies (34), wherein one of the second pair of conductive bodies 
(34) is in an adjacent layer to the discharge circuit (32 and 33, Fig. 4) and another one of the 
second pair (34) is in another adjacent layer to the discharge circuit (32 and 33, Fig. 4) such that 
each pair of the second pair of conductive bodies (34) is vertically aligned with a different one of 
the first pair of conductive bodies (34) when the layers are stacked (Fig. 4). 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Fukuzawa et al. (JP 2004055294 A, see machine translation). 

Fukuzawa et al. discloses a bipolar battery cell (100) comprising a plurality of electric 
cells (40), each electric cell comprising a bipolar electrodes (10), including a collector (12) 
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having a positive-electrode layer (14) on one surface and a negative-electrode layer (16) on an 
opposing surface (Fig. 1); an electrolyte layer (20) that exchange ions between the positive- 
electrode layer (14) and the negative electrode layer (16, Fig. 1); a discharge circuit (50) printed 
in one of the positive-electrode layer (14), the negative-electrode layer (16) and electrolyte layer 
(20) within each electric cell (40, Fig. 5), the discharge circuit (50) configured within each 
bipolar electrode (10) to electrically balance charged conditions of adjacent electric cells (40). 



14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sean P. Cullen, Ph.D. whose telephone number is 571-270-1251. 
The examiner can normally be reached on Monday thru Thursday 6:30 a.m. to 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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